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i6A4W010A033V-001-R

1. JEH¥E Evaluation Method
1-1. JIE[EIE Measurement Circuits
(1) FRRIE | FPBEEE DR ME IR 7 MRFIE, £ O RrME
Steady state, Standby power, Warm up voltage drift and Other characteristics

Controlled temp. chamber
i6A4W010A033V-001-R
oLl 4 Lo)
Vin(+) Vout(+)
\\
. 25A ~]
Vin Cll+
SENSE(+) C

C2| C3
g O gLoad

RTRIM

P Vink)  rppv ¢

[\

/
RC Vout(-)

Current Probe

Q) B AV T JAXEEPRTE Output ripple and noise voltage and waveform

Controlled temp. chamber
i6A4W010A033V-001-R
(L £
Vin(+) Vout(+)
25A F ~——_
Vin Clle SENSE(+)(

C2| C3
J— § Load
) Vin(-) TRIM C
lQTRIM
RC Vout(-)
(r Oscilloscope
| . . Bandwidth:100MHz
/: 50mm | 1.5m 500 Cable
Cl : 120pF Electrolytic Capacitor
C2 : 22uF Ceramic Capacitor
C3 : 1000pF Ceramic Capacitor
C4 : 4700pF Ceramic Capacitor

Rl : 50Q
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i6A4W010A033V-001-R

1-2. fEHREMKSE List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054 / DL9040L
2 | DIGITAL STORAGE OSCILLOSCOPE LeCroy 6050A
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE YOKOGAWA ELECT. 701929
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
7 | DC POWER SUPPLY KIKUSUI PWRS00L
8 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
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2. ®MT—& Characteristics

2-1 4P Steady state data
() AT EE), ATAHE), IREZHE) Regulation - line and load, Temperature drift

i6A4W010A033V-001-R

Vo0=3.3V | 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 9VDC 12VDC 24VDC 48VDC Line regulation
0% 3.306V 3.305V 3.304V 3.303V 3mV 0.091%
50% 3.303V 3.302V 3.303V 3.304V 2mV 0.061%
100% 3.300V 3.299V 3.299V 3.300V ImV 0.030%
Load 6mV 6mV SmV ImV
regulation 0.182% 0.182% 0.152% 0.121%
2. Temperature drift Conditions Vin: 24 VDC
To: 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 3.293V 3.299V 3.298V 6mV | 0.182%
1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 9VDC 12VDC 24VDC 48VDC Line regulation
0% 5.005V 5.004V 5.003V 5.004V 2mV 0.040%
50% 4,998V 4.997V 4.998V 4.999V 2mV 0.040%
100% 4.991V 4.990V 4.990V 4.991V ImV 0.020%
Load 14mV 14mV 13mV 13mV
regulation 0.280% 0.280% 0.260% 0.260%
2. Temperature drift Conditions Vin: 24 VDC
To : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 4.977V 4.990V 4.992V 15mV | 0.300%
Vo=12V | 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 16VDC 24VDC 48VDC Line regulation
0% 12.017V 12.022V 12.025V 8mV 0.067%
50% 11.997V 12.000V 12.000V 3mV 0.025%
100% 11.974V 11.973V 11.975V 2mV 0.017%
Load 43mV 49mV 50mV
regulation 0.358% 0.408% 0.417%
2. Temperature drift Conditions Vin: 24 VDC
Io : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 11.928V 11.973V 11.985V 57mV | 0.475%
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i6A4W010A033V-001-R

2. BT —%& Characteristics
2-1 4P Steady state data
() AT EE), ATAHE), IREZHE) Regulation - line and load, Temperature drift

Vo=15V | 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 19VDC 24VDC 48VDC Line regulation
0% 14.989V 14.995V 15.001V 12mV 0.080%
50% 14.965V 14.968V 14.967V 3mV 0.020%
100% 14.935V 14.933V 14.934V 2mV 0.013%
Load 54mV 62mV 67mV
regulation 0.360% 0.413% 0.447%
2. Temperature drift Conditions Vin: 24 VDC
To : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 14.887V 14.933V 14.942V 55mV | 0.367%
Vo0=24V | 1. Regulation - line and load Condition Ta: 25°C
Io\ Vin 28VDC 36VDC 48VDC Line regulation
0% 23.993V | 24.012V | 24.022V 29mV 0.121%
50% 23.956V | 23.955V | 23.955V ImV 0.004%
100% 23.900V | 23.898V | 23.899V 2mV 0.008%
Load 93mV 114mV 123mV
regulation 0.388% 0.475% 0.512%
2. Temperature drift Conditions Vin: 36 VDC
TIo : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 23.815V | 23.898V | 23.905V 90mV | 0.375%
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Output voltage (V)

Output voltage (V)

(2) HABIE-H DY T IV A XEIE 5k AJTEE

i6A4W010A033V-001-R

Output voltage and Output ripple and noise voltage vs. Input voltage

Conditions Io 100 %
Ta : -40°C _— - -
25 °C — —
85 °C
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i6A4W010A033V-001-R

(2) HAERE-HA TN I AREE R AT EE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100 %

Ta : -40°C
25 °C
85 °C
Vo=12V
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i6A4W010A033V-001-R

Q) HAEBEE -H AV TN I ARXEE xF ATTEIE
Conditions Io : 100 %

Output voltage (V)

Ta : 40°C =—=—=—-
25°C — - —
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i6A4W010A033V-001-R

(3) AJy&EL-#h= %t H /)& Input current and Efficiency vs. Output current

Conditions Vin : I9VDC = = = =
12 VDC — - —
24 VDC
: 48 VDC =— — =
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i6A4W010A033V-001-R
(3) AJy&EL-#h= %t H /)& Input current and Efficiency vs. Output current

Conditions Vin : 16 VDC — - —
24 VDC
48 VDC == = =

Ta : 25 °C
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i6A4W010A033V-001-R
(3) AJy&EL-#h= %t H /)& Input current and Efficiency vs. Output current

Conditions Vin : 28 VDC — - —
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48 VDC == = =

Ta s 237
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i6A4W010A033V-001-R
4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

Conditions Io : 50 % _— - -
100 %
Ta : 25 °C
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i6A4W010A033V-001-R

4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

Conditions Io : 50 % _— - -
100 %

Ta : 25 °C
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i6A4W010A033V-001-R

4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

Conditions Io : 50 % _— - -
100 %
Ta : 25 °C
Vo=24V
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i6A4W010A033V-001-R

(5) #h=e %} IR Efficiency vs. Temperature

Conditions Vin :
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i6A4W010A033V-001-R

(5) #h=e %} IR Efficiency vs. Temperature
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(5) #h=e %} IR Efficiency vs. Temperature

i6A4W010A033V-001-R

Conditions Vin : 36 V
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i6A4W010A033V-001-R

(6) iCEh-MEWrE L RFME Start up and Drop out voltage characteristics

HEE X AEE
Output voltage vs. Input voltage
Conditions Io 100 %
Ta : 25°C
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AT *F AJJEE
Input current vs. Input voltage
Conditions Io 100 %
Ta : 25°C

6
Input voltage range
N
: ~
g 1 N
E ~~
=]
&)
3
g 2
v
0

5 6 7 8 9 10 11

Input voltage (V)

Input voltage range

Input current (A)
N

5 6 7 8 9 10 11

Input voltage (V)

19/41



i6A4W010A033V-001-R

(6) CEh-MEWrE L RFME Start up and Drop out voltage characteristics

HOEE x ATEE AT *F AJJEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions To : 100 % Conditions To : 100 %
Ta : 25°C Ta : 25°C
Vo=12V Vo=12V
14 12
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i6A4W010A033V-001-R

(6) CEh-MEWrE L RFME Start up and Drop out voltage characteristics

HOEE x ATEE AT *F AJJEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions To : 100 % Conditions To : 100 %
Ta : 25°C Ta : 25°C
Vo=24V Vo=24V
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i6A4W010A033V-001-R
2-2. PR 7E DK Standby power characteristics

Conditions Vo : 33 VDC = = = =

5VDC =— : —
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i6A4W010A033V-001-R

2-3.  BEVIRESRE  Over current protection (OCP) characteristics

A FEEARLFE

Input voltage dependence

Conditions Vin :

Ta :

4
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2-3.
AT B AT
Input voltage dependence
Conditions Vin : 16 VDC = s 5
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B IRERFE  Over current protection (OCP) characteristics

J5] PR BE AR A

Ambient temperature dependence
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i6A4W010A033V-001-R

2-3.  BEVIRESRE  Over current protection (OCP) characteristics

AT B AT JE) DHAEL BE AR A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 28 VDC === = == Conditions Vin : 36 VDC
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i6A4W010A033V-001-R
2-4.  HWINEH B0 NEG AR Output rise and fall characteristics

Conditions Vin : 24 VDC

Io : 0%
Ta : 25 °C
Vo=3.3V
s 1 1 0ms/dv 1 6 15/
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i6A4W010A033V-001-R
2-4.  HWINEH B0 NEG AR Output rise and fall characteristics

Conditions Vin : 24 VDC

Io : 0%
Ta : 25 °C
Vo=12V
- 1 vy s TN 1adt
Vo — o !
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i6A4W010A033V-001-R
2-4.  WHANEH BV SIH F0RHE Output rise and fall characteristics

Conditions Vin : 36 VDC

Io : 0%
Ta : 25 °C
Vo=24V
i = T 10w e = 61 1a/dy
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i6A4W010A033V-001-R
2-4.  HWINEH B0 NEG AR Output rise and fall characteristics

Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C

e T 1 s/ L L= 1 O el
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GND — S e
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i6A4W010A033V-001-R

2-4.  WHANEH BV SIH F0RHE Output rise and fall characteristics
Conditions Vin : 24 VDC
Io 100 %
Ta : 25 °C
Vo=12V
= T2 1 O 2 1 Do el
Vo — /
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: * o e S e s T LS e o
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2-4.

GND —

Vin —

GND —

i6A4W010A033V-001-R

HINES B30 - 2B F230FE%E  Output rise and fall characteristics
Conditions Vin : 36 VDC
Io : 100 %
Ta : 25 °C
Vo=24V
W 1 Oy i N 1 O
if
/;
R
L
Vin : 20V/DIV | Vo : 10V/DIV Vin : 20V/DIV | Vo : 10V/DIV
10ms/DIV 10ms/DIV
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i6A4W010A033V-001-R

2-4. LB ERDSIE FR0RHE (UE—RON/OFF= k2 — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 24 VDC
Io 0 %
Ta : 25 °C
Vo=3.3V
e e - Tudiiy
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GND —
Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 1s/DIV
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Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 1s/DIV
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2-4. LB ERDSIE FR0RHE (UE—RON/OFF= k2 — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 24 VDC
Io : 0%
Ta : 25 °C
Vo=12V
- T - Tl
Vo —
/
GND —
Vrc —
GND —
Vre : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo : 5V/DIV
10ms/DIV 1s/DIV
Vo=15V
Lor 10wk - 1ndi
Vo — s \
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Vrc —
GND —
Vrc : 5V/DIV | Vo :5V/DIV Vrc : 5V/DIV I Vo :5V/DIV
10ms/DIV 1s/DIV
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2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 36 VDC
Io : 0%
Ta : 25°C
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Vrc —|

GND —

Vrc : 5V/DIV | Vo : 10V/DIV Vrc : 5V/DIV I Vo : 10V/DIV
10ms/DIV 1s/DIV
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2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C
Vo=3.3V
Y v [ 10wk
VO i /
GND —
Vrec —| |
GND —
Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 10ms/DIV
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Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 10ms/DIV
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2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C
Vo=12V
- sk T C o v
Vo —
//
GND —
Vre —
GND —
Vrc : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo :5V/DIV
10ms/DIV 10ms/DIV
Vo=15V
- 10wy i 3 T 10w v
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Vrc : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo : 5V/DIV
10ms/DIV 10ms/DIV
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2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 36 VDC

Io : 100 %
Ta : 25 °C
Vo=24V
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Vrc : 5V/DIV | Vo : 10V/DIV Vrc : 5V/DIV | Vo : 10V/DIV
10ms/DIV 10ms/DIV
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(Bfar2Z8) Fpit  Dynamic load response characteristics

Conditions Vin :

Ta

24 VDC
25 °C

To : 50% < 100%

Load current tr = tf = 100us
f=1kHz

To : 50% < 100%

Load current tr = tf=100us
f=1kHz

Io— L

GND —

e T D

2000/ dh

lo : SA/DIV

Vo :200mV/DIV

Io : SA/DIV

Vo :200mV/DIV

200us/DIV

200ps/DIV

To : 50% < 100%

Load current tr = tf = 100us
f=1kHz

To : 50% < 100%

Load current tr = tf=100us
f=1kHz

200 dv

Vo —

Io— |,

GND —

- A0l dv

lo : SA/DIV

Vo :200mV/DIV

lIo : SA/DIV

Vo : 500mV/DIV

200us/DIV

200ps/DIV
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125%) et Dynamic load response characteristics

Conditions Vin : 36 VDC
Ta : 25 °C

Load current tr = tf = 100us
To : 50% © 100% f=1kHz

lIo—

GND —

Io : SA/DIV [ vo:200mv/DIV
200us/DIV

TDK-Lambda 39/41
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2-6. Vv T I, AR Output ripple and noise waveform
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C

s heddv i 1 T hmsldv

50mV/DIV 2us/DIV 50mV/DIV 2us/DIV

T Ty T AEfdv

CECAVEVASECEVEVENIVAVAVAVAVAV.EVEV

50mV/DIV 2us/DIV 50mV/DIV 2us/DIV
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2-6. Vv T I, AR Output ripple and noise waveform
Conditions Vin : 36 VDC

Io : 100 %
Ta : 25 °C

Lo diada v

50mV/DIV 2us/DIV
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